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Abstract of JP7297217 

PURPOSE:To provide a manufacturing method 
of a sealing material wherein epoxy resin and 
setting agent are dispersed and mixed in a 
molecule level and a gel material and other 
foreign substances are removed by a filter, and 
a highly efficient optical semiconductor device 
sealed by a sealing material by the 
manufacturing method. CONSTITUTIONS hole 
1 is a path of mixed liquid, and ten or more twist 
elements 2, 3 are arranged therein. Each 
element is shaped by twisting a rectangular thin 
plate by about 180 deg. in the reverse directions 
right and left, and they are installed in the hole 1 
alternately to make twist directions different 
each other. A mixed liquid flowing therein 
undergoes spiral twist and proceeds, and it is 
divided when shifting to the next element and 
undergoes spiral twist in a reverse direction. A 
mixed solution becomes rotating flow in this way 
while undergoing twist and division and is 
divided and mixed in geometric series. It is at 
last filtered by passing through a filter 4 and is 
completely mixed and discharged. 
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(54) MANUFACTURE OF OPTICAL SEMICONDUCTOR SEALING MATERIAL AND 
OPTICAL SEMICONDUCTOR DEVICE SEALED BY USING SEALING MATERIAL BY THE 
METHOD 

(57)Abstract: 

PURPOSE: To provide a manufacturing method of a 
sealing material wherein epoxy resin and setting agent 
are dispersed and mixed in a molecule level and a gel 
material and other foreign substances are removed by 
a filter, and a highly efficient optical semiconductor 
device sealed by a sealing material by the 
manufacturing method. 

CONSTITUTION: A hole 1 is a path of mixed liquid, 
and ten or more twist elements 2, 3 are arranged 
therein. Each element is shaped by twisting a 
rectangular thin plate by about 180° in the reverse 
directions right and left, and they are installed in the 
hole 1 alternately to make twist directions different 
each other. A mixed liquid flowing therein undergoes 
spiral twist and proceeds, and it is divided when 
shifting to the next element and undergoes spiral 
twist in a reverse direction. A mixed solution becomes 
rotating flow in this way while undergoing twist and 
division and is divided and mixed in geometric series. 

It is at last filtered by passing through a filter 4 and is completely mixed and discharged 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has boen translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words ore not translated. 



CLAIMS 
[Cbim(s)J 

[Claim t] In the manufacture approach of the optical semi-conductor closure ingredient which 
uses on epoxy resin and a curing agent os a principal component The process which changes 
respectively the above-mentioned epoxy resin and the above-mentioned curing agent into the 
liquefaction condition separately. The process which joins just before the quiescence mold 
mtxer which put by turns and was constituted so that the directions of torsion might differ the 
torsion element which has the structure twisted by about 160 degrees of right-anoHeft hard 
flow in the above— mentioned epoxy resin which it changed into the liquefied condition at the 
above-mentioned process, and the above-mentioned curing agent, the process which passes 
the above-mentioned quiescence mold mixer and makes what joined at the above-mentioned 
process breathe out through a filter further — since — the manufacture approach of the 
optical semi-conductor closure ingredient characterized by becoming. 

[Claim 2] The above-mentioned quiescence mold mixer is the manufacturing method approach 
of the optical semi-conductor closure ingredient according to claim 1 characterized by being 
put and constituted so that the edge of this torsion element may intersect perpendicularly. 
[Claim 3] The manufacturing method approach of the optical semi-conductor closure 
ingredient according to claim 2 characterized by for the above-mentioned torsion element 
being the quiescence mold mixer accumulated ten or more steps, and the mean velocity of 
the mixed liquor which passes a quiescence mold mixer being the ranga of 1 - 11 cm/sec. 
[Claim 4] The above-mentioned epoxy resin in ordinary temperature is the manufacture 
approach of the optical semi-conductor closure ingredient according to claim 2 which the 
solid bisphenol A mold epoxy resin is a principal component, and a curing agent is an acid 
anhydride, and is characterized by including a hardening accelerator. 

[Claim 5] The optical semiconductor device characterized by carrying out the closure using 
the closure ingredient manufactured by the manufacture approach of claim I thru/or an 
optical semi-conductor closure ingredient according to claim 3. 



[Translation done.] • 
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DETAILED DESC RIPTION 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the optical semiconductor device closed 
using the closure ingredient by the manufacture approach of an ingredient and this 
manufacture approach of closing the OPTO semiconductor device which especially a curing 
agent is mixed with resin with a molecular level, and does not have optical non uniformity 
about tho optical semiconductor device closed using the closure ingredient by the 
manufacture approach of an ingredient and this manufacture approach of closing an OPTO 
semiconductor device, and has neither micro gel nor a foreign matter. 
[0002] 

[Description of the Prior Art] Conventionally, the closure ingredient of an epoxy resin system 
is used from viewpoints, such as excelling in thermal resistance, moisture resistance, and 
dependability as a closure ingredient of OPTO semiconductor devices, such as LED. CCD. and 
a photo coupler. These closure ingredients mix the specified quantity of the component which 
is constituted as a principal component and generally mentioned above the epoxy resin, the 
curing agent, the hardening eccelerotor. etc., by the various mixers currently beforehand 
hoated at 60-95 degrees C. the roll, the kneader. an extruder, etc.. are mixed and kneaded 



[0003] 

[Problem(s) to be Solved by tho Invention] However, in the conventional manufacturing 
method like the above, in order to reduce optical nonuniform ity. for example, when it was 
going to raise degree of mixing of an epoxy resin and a curing agent the contact time of resin 
and a curing agent needed to be lengthened. In this case, in proportion to contact time, the 
gelation amount of resources in an ingredient increased, and there was a problem that the 
gelation object generated especially on the waft" surface of a kneading machine mixed in an 



[0004] Moreover, in order to knead resin and a curing agent mechanically, it is necessary to 
make melt viscosity comparatively high. For this reason, it was difficult to filter the ingredient 
after kneading and to remove micro gel and a foreign matter. 

[0005] Then, the object is corricd out for this invention offering the highly efficient optical 
semiconductor device closed with the closure ingredient by the manufacture approach of a 
closure ingredient and this manufacture approach it was made that the above-mentioned 
problem should be solved, and the curing agent is distributed and mixed with the epoxy resin 
with the molecular level, and a gelation object and other foreign matters were removed by the 
filter. 
[0006] 

{Means for Solving the Problem] En order to attain the above-mentioned object, invention 
according to claim 1 In the manufacture approach of the optical semi-conductor closure 
ingredient which uses an epoxy resin and a curing agent as a principal component The 
process which changes respectively the above-mentioned epoxy resin and the above- 
mentioned curing agent into the liquefaction condition independently. The process which joins 
just before the quiescence mold mixer which put by turns and was constituted so that the 
directions of torsion might differ the torsion element which has the structure twisted by about 



180 degrees of right-and-left hard flow in the above-mentioned epoxy resin which it changed 
into the liquefied condition at the above-mentioned process, and tho above-mentioned curing 
agent, the process which passes the above-mentioned quiescence mold mixer and makes 
what joined at the above-mentioned process breathe out through a filter further — since — it 
is characterized by becoming. 

[0007] Invention according to claim 2 is characterized by having put and constituting the 
above-mentioned quiescence mold mixer so that the edge of this torsion element may 
intersect perpendicularly in invention according to claim 1. 

[0006] tn invention according to claim 2. invention according to claim 3 is a quiescence mold 
mixer with which the above-mentioned torsion element is accumulated ten or more steps, and 
is characterized by the meon velocity of the mixed liquor which passes a quiescence mold 
mixer being the range of 1 - 1 1 cm/sec. 

[0009] In invention according to claim 2. the solid bisphenot A mold epoxy resin of the above- 
mentioned epoxy resin in ordinary temperature is a principal component, ond the curing agent 
of invention according to claim 4 is an acid anhydride, and it is characterized by including a 
hardening accelerator. 

[0010] Invention according to claim 5 is characterized by being closed using the closure 
ngrodient manufactured by the manufacture approach of claim 1 thru/or an optical semi- 
conductor closure ingredient according to claim 3. 

[001 1] The quiescence mold mixer used by this invention is explained with reference to 
drawing 1 . drawing 2 . and drawing 3 . 

[0012] In drawing'j . a hole 1 is the path of mixed liquor, it con twist in this and ten or more 
elements 2 and 3 are arranged. Each element is the thing of the form which twisted about 180 
degrees of plates with a thin rectangle to right-and-left hard flow, as shown in drawing 2 and 
drawin g 3 . and it installs this in a hole 1 by turns as shown in drawing 1 so that distorted 
directions may differ, and so that the edge of this element may intersect perpendicularly. 
Then, the mixed liquor which flows the inside of this is divided, when winning popularity and 
going on and moving from a spiral twist to the following element ond it receives the spiral 
twist of hard flow. In this way. one after another, by receiving a twist and division in flow, 
mixed liquor serves as rotating flow, and is divided and mixed geometric-progressive. 
[0013] Whilo being filtered by passing the filter 4 which finally arranged the mesh filter etc.. it 
dissociates finery, end it is mixed thoroughly and breathed out 

[0014] In addition, nine or less steps of mixing are [ the number of elements ] insufficient and 
since optical nonuniformity is not improved, ten or more Steps are required of this invention. 
[0015] Moreover, it is necessary to moke into the range of 1 - 1 1 cm/sec mean velocity of 
tho mixed liquor which passes a quiescence mold mixer. If the rato of flow is less than 1 
cm/ sec, while mixed effectiveness will fall, since the contact time of resin and a curing agent 
becomes long, it is for becoming easy to generate gel. Conversely, it is because the defect of 
damaging a filter and a measuring pump may be produced while mixed effectiveness improves 
if the rate of flow exceeds 1 1 cm/sec. Mean velocity here is computed from a degree type. 
[001 6] mean velocity (cm/sec) =rotio of length to diameter2 and pi/4 — here — L: — the 
flow rate (cm3 / sec) of mixed liquor 
D: The diameter of a hole 1 (cm) 

Moreover, the closure ingredient of this invention may be used, after it may use the epoxy 
resin used and the ingredient breathed out by the combination of a curing agent from the 
quiescence mold mixer, cooling and grinding it as it is. ond aging 8t low temperature until 
predetermined viscosity ond hardenability are shown for a regurgitation ingredient. 
[0017] If the epoxy resin used by this invention is the solid bisphenol A mold epoxy resin in 
ordinary temperature, it can use the thing of any molecular weight Moreover, the whole resin 
may use the bisphenol A mold epoxy resin 50% of the weight or more, and other epoxy resins 
may bo used together. As those examples, heterocycle-containing epoxy resin, such as 
cycloaliphatic epoxy resin and trigtycidyl isocyanurate. a novolak mold epoxy resin, etc. are 



mentioned. 

[0018] As for these epoxy resins, it is desirable for it to be refined and to use what has few 
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[0019] Fundamentally, but what type of that is also good and tho curing agent of this 
invention can use an acid anhydride, phenol resin, amines, etc. for. if it acts as a curing agent 
of an epoxy resin. Among these, since an acid anhydride is excellent in transparency and the 
hypoviscosity nature at the time of liquefaction, in this invention, it is desirable to use an ocid 
anhydride os a curing agent, for example, phthalic anhydride, hexahydro phthalic anhydride, 
tetrahydro phthalic anhydride, etc. are used suitably. To the loadings epoxy resin of an acid 
anhydride, it is necessary to blend 0.7-1 2Eq so that it may become 0.8-1.1 Eq preferably. 
When it separates from this range, it is for reacting to become inadequate and for the physical 
properties of a hardening object to fait. 

[0020] Tho hardening accelerator used by this invention has the operation which promotes 
the hardening reaction of an epoxy resin and an acid anhydride. What is necessary is just to 
carry out this amount to 0.1 - 5% of the weight preferably 0.05 to 10S of the weight to the 
total quantity of an epoxy resin and an acid anhydride as this hardening accelerator, although 
the third class amines, imidazole derivatives. DBU and its salt, the fourth class phosphonium 
salt, quartemary ammonium salt etc. are illustrated. 

[0021] Moreover, an additive with conventionally well-known a release agent, a coupling agent, 
a coloring agent an antioxidant an ultraviolet ray absorbent a light absorbent, an infrared 
absorption agent a low stress-ized agent 8 filler, etc. is used for the optical semi-conductor 
closure ingredient of this invention if needed in addition to each Bbove -mentioned component. 
It is beforehand added by an epoxy resin or the curing agent and these additives are fused, 
mixed and distributed. 
[0022] 

[Function] After fusing independently the epoxy resin used as a principal component, and an 
effectiveness agent in this invention and making this join, while fully mixing through the 
quiescence mold mixer which was built into multistage and which could twist and consisted of 
elements and filtering through a filter subsequently, by making it mix. being able to breatho out 
and closing, a curing agent is distributed and mixed with resin with a molecular level, and the 
foreign matter in mixed liquor is also removed. 

[0023] Under the present circumstances, if it is made the device which can heat a quiescence 

mold mixer and can be cooled, it is advantageous when controlling a reaction 

(0024] 

[Example] Hereafter, although this invention is explained to a detail based on an example, this 

invention is not limited to the example indicated below. 

[0025] 

«epoxy resin» Melting mixing temperature of 150 degrees C Loadings (weight ratio) 
Bisphenol A mold epoxy resin by the Mitsui petrochemical company R366 4 Trigtycidyl 
isocyanurate by the Nissan chemistry company TEP1C 1 «curing agent» melting mixing 
temperature of 80 degrees C ** ** Amount The acid anhydride by New Japan Chemical Co.. 
Ltd. HH-A 0.9Eq Shikoku Chemicals imidazole 2E4MZ The rotational frequency of a gear pump 
is adjusted so that the epoxy resin of the above-mentioned melting condition and the 
discharge quantity of a curing agent which were obtained as mentioned above 08 phr may be 
respectively set to 2 5 1 (weight ratio). It mixed by having changed mean velocity and the 
number of elements on condition that a table 1 using the quiescence mold mixing container of 
the gestalt of drawing 3 . and various closure ingredients were obtained 
[0026] Next metal mold with a diameter [ of 50mm ] and a thickness of 2mm is used for the 
obtained ingredient, and they are for [ molding- temperature / of 150 degrees C /. and cycle 
time ] 3 minutes, and compacting pressure 70 kgf/cm2. It transfer -molded and the after-cure 
was carried out at 150 more degrees C for 4 hours. 

[0027] About the obtained various mold goods, the property was investigated as follows The 
result is collectively shown in a table I 

U) The light transmittance spectrophotometer (Hitachi Make. U-trade name 2000 mold) was 
used, and the light transmittance in the wavelength of 570nm was measured about the sample 
with a thickness of 2mm 



(2) The existence of the remains of resin floating inside a sample was observed with the 
optical microscope (scale factor. 1 00 times) about the sample with optical nonuniformity. a 
number diameter [ of foreign matters / of 50mm ]. and a thickness of 2mm. O showed the 
thing without the remains of resin floating, ond x showed a certain thing. Moreover, the 
number of foreign matters with a magnitude of 20 micrometers or more which exists m the 
interior of a sample was counted. 
[0028] 
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[0029] The above-mentioned result shows the following thing. 

1. The ingredient of examples 1-3 with which the number of elements passed the filter with 
ten or more pieces excels [ foreign matter / optica! nonuniformity and ] the example of a 
comparison in whether it is **. 

2. The number of elements cannot improve optical nonuniformity in nine or less examples 1 
and 2 of a comparison. Moreover, in the example 2 of a comparison which did not pass a filter, 
the foreign matter in a raw material is unremovable 

3. the example 3 of a comparison which ********<ed) the number of elements — quick ** — 
since it is small, during mixing, get is occurred frequently, light transmittance falls remarkably, 
and countless observation of the gelation object is carried out os a foreign matter. Next, it 
was with the closure ingredient of the above-mentioned example, and the photo detector was 
closed. The obtained optical semiconductor device was excellent in light transmission nature 
ond optical homogeneity, and reliable. 

[0030] 

(Effect of the Invention] According to this invention, the optical semi-conductor closure 
ingredient which does not have optical nonuniformity and does not have a foreign matter can 
be manufactured, and a reliable optical semiconductor device can be obtained by closing with 
this closure ingredient so that clearty also from the example in a table 

(Translation done ] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS ~ 
[Brief Description of the Drawings] 

[Drawing 1 ] The expanded sectional view showing the example of a configuration of the 
quiescence mold mixing container used by this invention. 

[Drawing 2] The expansion explanatory view of a torsion element installed into a mixer. 
[Drawmg 3] The expansion explanatory view of a torsion element installed into a mixer. 
[Description of Notations] 

1 Mixer Path 

2 Torsion Element 

3 Torsion Element 

4 Filter 

[Translation done.] 
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